
Multimedia Appendix 4. Additional outcomes of interest. 

 

Author, 

year 

Primary/secondary/applicability (p/s/a)a: 

outcome* 

Intervention-control-effect 

Blödt et al, 

2018 [21] 

s: worst pain; number of days with pain; women 

with medication intake; number of days with pain 

medication; general improvement in menstrual 

pain; responder rate; sick leave days; body 

efficiency expectation; 

s: sig.b improvement; most at sixth cycle in: worst 

pain; number of days with pain; women with 

medication intake; number of days with pain 

medication; general improvement in menstrual 

pain; responder rate; no improvement in: sick 

leave days; body efficiency expectation; 

 a: satisfaction; practice time a: medium (to high) satisfaction with intervention; 

practice time shortened progressively during study 

time 

Sun et al, 2017 

[27] 

p: feasibility; 

 

a/p: feasibility showed high compliance rate with 

no difference between weekdays and weekends; 

 s: acquired pain management knowledge; changes 

in quality of life; 

s: sig. improvement intervention group to control 

group in pain management knowledge and quality 

of life; 

 a: user satisfaction with app a: 36% and 64% of patients liked it and very much 

liked it, respectively; patients also rated the app to 

be convenient; helpful for pain management; good 

technical support and good consultant and training 

course. Prompt response for help was rated high. 

Skrepnik et al, 

2017 [25] 

p: mean chance from baseline to day 90 in 

mobility as measured by steps per day; 

p: sig. improvement in mobility; 

 s: PAMc-13 questionnaire score: percentage 

change in sleep: VAMSe; 

s: PAM-13 improved in both groups sig. (no group 

difference): n.s.d change in and between groups in 

sleep and VAMS; 

 a: patient and physician satisfaction a: greater number of patients and physicians 

reported that they would use/recommend the 

devices than patients or physicians who would 

only somewhat likely or not use/recommend it 

Raj et al, 2017 

[34] 

p: worst pain intensity in last 24 hours: prescribed 

opioid doses 

p: no sig. difference in groups 

Oldenmenger 

et al, 2018 

[33] 

p/a: feasibility; p/a: primary goal not met but patient used app 

diary frequently; 

 s: worst pain; s: worst pain decreased sig. and more than mean 

pain; 

 a: patients opinion about the app a: patients found the time to fill in diary data to be 

satisfying; patients were very positive about the 

app; only minor technical difficulties occurred 

 

Lee et al, 2017 

[32] 

p: functional disability measured with NDIf; p: sig. and clinical meaningful lower NDI; 

 s: quality of life measured with 36-item short-form 

health survey (SF-36): Fear avoidance measured 

with FABQg: Cervical Range Of Motion ROMh; 

s: sig. improvement in physical functioning; bodily 

pain; general health; vitality and physical 

component scores (all part of SF-36); FABQ: fear 

avoidance and physical activity and work subscale 

scores decreased but n.s.; increased ROM in all 

directions but n.s.; 

 a: patient satisfaction: adherence a: medium to high satisfaction; high adherence 



Author, 

year 

Primary/secondary/applicability (p/s/a)a: 

outcome* 

Intervention-control-effect 

Jibb et al, 

2017 [31] 

p/a: proportions of eligible patients: proportions of 

participants retained in study; intervention fidelity; 

proportion of outcome assessments completion; 

adherence; acceptability;  

p/a: 77% participation of eligible patients; 95% of 

participants retained; fidelity was high; main 

problem was service disconnection and phone not 

in proximity; outcome completion was very high 

(>95%); participants perceived themselves to have 

moderate capacity to control pain; 

 s: pain intensity: pain interference; life quality 

(Pediatric Quality of Life Inventory); self-efficacy 

(General Self-Efficacy-Sherer Scale-GSE-Sherer 

Scale) 

s: all pain items, but current pain improved sig.; 

quality of life improved in total score sig.; self-

efficacy did not improve 

Huber et al, 

2017 [35] 

p: comparison of baseline to last day of use pain; 

difference in pain development between 12-week 

program completers and noncompleters; 

p: sig. change in mean pain from baseline to last 

day of use; better pain outcomes in completers 

compared with non-completers with a medium-to-

large effect; 

 s: development of pain levels over time (three 

follow-up measures after 4, 8, and 12 weeks of 

use) 

s: decrease in NRS levels was larger over time 

Jamison et al, 

2016 [30] 

p: other elements of the Brief Pain Inventory; Pain 

Catastrophizing Scale; PDIi; HADSj; average steps 

per day (Fitbit track); 

p: sig. decrease found in momentary pain, total 

pain interference and pain catastrophizing; no sig. 

changes in pain relief, least pain, PDI, HADS, and 

average steps per day; 

 a: feasibility and tolerability of the pain app 

(number and frequency of daily assessments and 

how many subjects continued to use the app at the 

completion of the trial 

a: 91% subjects submitted daily reports; 55.6% 

completed the 6-month evaluation; satisfaction 

questionnaire showed that the app was easy to use, 

send reports, and navigate, daily prompts were not 

bothersome, patients were willing to use the 

program every day (sig. less willing patients at 6 

months compared with 3 months), patients also 

found the app appealing, daily reports were seen as 

useful; patients thought the app to be medium 

helpful to cope with pain; patients with more daily 

assessments were more satisfied with the app. 

 

Guétin et al, 

2016 [29] 

p: difference between responders and 

nonresponders; 

p: no difference in responders in age, occupational 

status, job description, study site of enrollment, 

diagnosis, musical program chosen, presession 

anxiety, presession rating of pain intensity, 

musical preferences, and experiences. Responders 

were more likely to not play an instrument; 

 s: assessment of anxiety; s: sig. reduction of anxiety after intervention; 

 a: satisfaction with the intervention a: satisfaction was high but did not improve sig. 

from first to last (seventh) session. 

Guétin et al, 

2016 [28] 

p: anxiety; p: sig. reduction in anxiety post intervention; 

 a: satisfaction a: majority of participants were satisfied or very 

satisfied 

Stinley et al, 

2015 [26] 

p: heart rate; blood oxygen saturation; anxiety 

(Fears Rating Scale) 

p: no difference in heart rate change between 

groups; blood oxygen did not differ between 

groups; sig. fewer treatment group participants 

showed stress behaviors during needle stick 

procedure; trend but no significance in anxiety 

between groups but within the treatment group 

compared with baseline; additional statistics 

showed that the high anxiety subgroup had sig. 



Author, 

year 

Primary/secondary/applicability (p/s/a)a: 

outcome* 

Intervention-control-effect 

higher decrease in heart rate compared with 

control group and that anxiety decreased sig. more 

Schatz et al, 

2015 [24] 

p: CSQk, including subscales; 

 

p: Intervention group shows increases in coping 

attempts CSQ. Negative Thinking did not show 

sig. main effects. Analyses of the other CSQ scales 

suggested group differences over time for Pain 

Controllability, but not for Passive Adherence.; 

 s: multilevel modeling of next day pain and same-

day activity 

s: simple slopes suggested that the use of 

smartphone-assisted skills on days with pain 

attenuated next-day pain versus no use of skills. 

Same-day intensity predicted sig. higher next-pain 

intensity. Interaction of skill use and activity 

engagement was not sig. 

Irvine et al, 

2015 [23] 

p: back pain measures (pain, frequency, intensity, 

duration); Multidimensional Pain Inventory 

Interference Scale and Interference Scale of the 

Brief Pain Inventory (functionality and quality of 

life); Dartmouth CO-OP (function; well-being; and 

quality of life); worker productivity; presenteeism; 

catastrophizing of pain; 

 

p: overall medium effect in treatment group versus 

control group: average back pain decreased sig. to 

baseline in treatment and sig. versus control group; 

overall sig. improvement in functionality, quality 

of life, and well-being in treatment versus control; 

regarding the worker productivity and the 

presenteeism measures, the overall tests were sig.; 

the overall tests for the catastrophizing of pain 

scale were n.s.; 

 a: user satisfaction; website usability; 

understanding and implementation survey 

a: higher satisfaction in treatment group; website 

usability was associated with good to excellent 

ratings; depending on the content medium to very 

high rates of understanding 

Guillory et al, 

2015 [22] 

p: pain interference (activities, relations and 

sleep); affect rating (with photos); perception of 

social support; 

 

p: sig. differences in pain interference between 

groups in general pain and interference with 

relations but not with sleep pain (was sig. at week 

2-3); n.s. effect in affect rating (was sig. at week 2-

3); no treatment effects for either social support or 

connectedness; sig. improvement in pain outcomes 

if stratified for married patients or patients in a 

partnership in intervention group versus control; 

 a: feasibility a: participants completed 79% of the 

measurements requested through the twice-daily 

reminder SMSl messages. 68% of participants 

completed ≥75% of the total measurements 

requested. The number of measurements 

completed did not differ between the intervention 

and control conditions. 

 

 

*If it was not mentioned differently in the study, outcomes were marked as primary outcomes. The exception 

was applicability outcomes. Applicability includes feasibility and satisfaction. 

 
aa: applicability, p: primary, s: secondary 
bsig: Significant(ly) 

cPAM: Patient activation measure 
dn.s.: No(t/n) significant(ly) 
eVAMS: Visual analog moods scale 
fNDI: Neck Disability Index 
gFABQ: Fear-Avoidance Beliefs Questionnaire 



hROM: Range of motion 
iPDI: Pain Disability Index 
jHADS: Hospital Anxiety and Depression Scale 
kCSQ: Coping Strategies Questionnaire for Sickle Cell Disease 
lSMS: Short message service  
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